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PURPOSE: To excellently correct an excess or lack of working oil due to leakage re- 
sulting from the reciprocating motion of an oil-hydraulic actuator by allowing the 
annular groove in each pneumatic hydraulic converter to communicate with a com- 
mon oil storage tank. 

CONSTITUTION: Pneumatic hydraulic converters 4A and 4B, which connect their 
oil flowing-in and -out ports 6A and 6B through passages 5A and 5B to reciprocat- 
ing chambers 3A and 3B of an oil-hydraulic actuator 1 respectively, slidably contain 
moving members 7A and 7B having irregular diameters which divide oil chambers 
8A and 8B having small diameters and air chambers 9A, 10A, 9B and 10B having 
large diameters. Annular grooves 11A and HB, which are formed by enlarging the 
diameters of the holes between these oil chambers 8A, 8B and air chambers 10A, 
10B into which the small diameter portions of the moving members are inserted, are 
provided so as to communicate with the oil chambers 8A and 8B respectively when 
the moving members 7A and 7B have moved to the moving end on the opposite 
side to the oil chambers 8A and 8B. Moreover, an oil storage tank 12 is communi- 
cated through passages 13A and 13B with the annular grooves 11A and 11B. 
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PURPOSE: To eliminate the need for a spring for decreasing the dead zone in an oil- 
hydraulic cylinder by correcting the solenoid-driving current through adding up to 
a predetermined limit for the tilting of the control lever from the neutral position so 
that the plunger is moved to the upper limit in the neutral dead zone of the branch 
valve. 

CONSTITUTION : The terminal voltage A of a sliding resistor 32 connected to a con- 
trol level, which varies in proportion to the tilting angle of said lever, is amplified 
in an amplifier 35 and transistors Tr36 and 37 before being supplied to a solenoid 
11 as a current signal. Until the tilting angle of the control lever reaches a pre- 
determined value, according to the difference between the terminal voltage A and 
a predetermined reference voltage B a comparator 38 adds a given adding voltage 
to said voltage A to be supplied to the amplifier 35 in order to correct the driving 
current for the solenoid 11 so that the plunger of the oil-hydraulic valve is promptly 
moved to the upper limit in the neutral dead zone of the branch valve. 
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PURPOSE: To permit multistage stopping of the piston rod of a step cylinder with 
the need for providing the inner cylinder with a supplying apparatus separately by 
providing gap chambers between the outer and inner cylinders, divided by sealing 
materials. 

• CONSTITUTION: A plurality of air inlet and outlet ports 9, 9', 9" and 9"' are pro- 
vided in the side wall of the outer cylinder 2, and two air inlet and outlet ports 11 
and 11' in the side wall of the inner cylinder 3. Moreover, three sealing materials 
7, 7' and 7" are secured on the periphery of the inner cylinder 3, at its leading and 
trailing ends and an intermediate position therebetween respectively in order to from 
gap chambers 8, 8', 8" and 8"' between the inner wall of the outer cylinder 2 and 
the periphery of the inner cylinder 3, divided by the sealing materials 7, 7' and 
7". Then, by using a solenoid valve and the like (not shown) the air inlet and 
outlet ports 9', 9 // and 9"' provided in the side wall of the outer cylinder 2 are con- 
trolled. Thereby, multistage stopping of a piston rod 6 is made possible. 
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